An Euromet international laboratory comparison (Project 393) has been carried out between 15 national standards laboratories. Thermistor mounts were used, equipped with PC7 as well as Type N connectors. The results show good agreement in measuring the calibration coefficient of the DUTs and in measuring their reflection coefficients.
Introduction
Among the Euromet HF experts the philosophy was put forward that for transfering the quality of the national standards to the national industry a comparison on the level of routine calibration is very'useful in showing coherence of the (inter)national metrology infrastructure. Hence, during their 1997 meeting in Torino, Italy, such a comparison was initiated and registered as Euromet project 393. It aims to check the quality of measuring the calibration coefficient of thermistor mounts in a way similar to that for 'high level customers'. In 1998 the Working group on Radio-Frequency Quantities (Groupe de Travail pour les grandeurs aux Radio-Frequences GT-RF) of the ComitC Consultatif d'Electricite et Magnetism (CCEM) decided to extend the scale of this comparison into a key comparison on a worldwide level. For internal use the code GT-RF 98-1 was given, which is now in the list of C P M key comparisons as CCEM.RF-K8.CL.
This report gives preliminary results of the Euromet 393 project.
Travelling standards
To avoid incidental mishaps it was decided to use two thermistor mounts, one equipped with PC7 connector and one with a Type-N male connector. In addition an adapter from PC7 to Type-N male was added to allow each laboratory to measure at least two devices. BNM-LCIE and NMi VSL provided each a Hewlett Packard model 8478B thermistor. NMi VSL provided the adapter which is part of a normal calibration kit of Hewlett Packard. The travelling scheme consists of four loops and is given in figure 1. It started in February 1998 and the final measurements were done in July 1999 at the pilot laboratory. With only one mishap the original circulation scheme of just three weeks per laboratory (including transport) could be maintained. However, reporting took much longer than was foreseen originally.
The GT-RF 98-1 extension to GT-RF members outside Europe consists of the national standards laboratories of the United States, Australia, the Republic of Korea, Japan, Canada, Singapore and the People's Republic of China participate. This loop started immediately after completion of the Euromet 393 project and allows for a one month turn-around time per laboratory. At the time of writing, a delay of one month has occurred. 0-7803-5744-2/00/$10.00 02000 IEEE 
ReDorting results
Participants were asked to present their measurement results m the format of the mean of the calibration factor and the magnitude of the reflection coefficient at 8 frequencies, including a statement of uncertainty with a coverage factor of k = 2. In adhtion they were requested to give a detailed uncertainty budget which would allow the pilot laboratory to determine whether important contributions might have been overlooked and to allow for drafting an common agreed basis for uncertainty calculation in this field. Also the traceability for the standards used should be provided to ascertain that correlation between measurement results would not be overlooked.
In addition the participants were asked to provide the results on a calibration certificate in a way similar to the request of a customer. In this way it is possible to see which aspects are considered to be important in reporting to a customer.
Unfortcnately a number of the laboratories did not provide this information immediately and had to be reminded to provide this formation. In December 1999 laboratories were asked to submit additional information necessary to finalise the Draft A report in line with the guidelines for key comparisons.
Measurement results
This abstract contains only relative measurement results and an indication of the claimed uncertainties. This is due to the fact that a formal discussion of the project still has to take place (March 2000 at the next Euromet HF meeting). Also the world-wide loop is still running using the same devices. It is expected that during CPEM2000 the draft report for the Euromet round is available which will allow full publication of the results including the identification of the laboratory's data. If participants agree, preliminary results for the GT-RF round will be presented as well.
Examples of preliminary results are presented in figures 2 and 3 for all 8 frequencies (10 MHz, 50 MHz, 1 GHz, 4 GHz, 8 GHz, 12 GHz, 15 GHz and 18 GHz). All results are referenced to the arithmetic mean of those results which are available at the time of writing this digest report. Because of confidentiality in the present stage of the comparison no uncertainty bars are indicated and no laboratory identification is provided. That information will be presented during the conference.
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Preliminarv conclusions
The maximum stated uncertainty for the calibration factor ranges from 0.6 % at 50 M H z to more than 4.0 % at 18 GHz, independent of the type of connector on the DUT. The uncertainty stated for the reflection coefficient was up to 0.03 in almost all cases. Taking these facts into account, the results show a satisfactory agreement for both the calibration factor and the reflection coefficient.
